A rapid rebreathing method for measurement of pulmonary gas volume in humans.
We have developed a rapid gas-dilution technique, with which pulmonary gas volume can be measured in only 20 s, even in the presence of maldistribution of ventilation. The subject rebreathes from a 0.75-liter anesthetic bag filled with 10% He and 30% O2 in argon. Breath-by-breath flow-weighted inspired concentrations of all gases present are calculated from continuous measurement by mass spectrometry. Insoluble gas concentrations are corrected continuously for shrinkage of the system volume. By use of these corrected values a mathematical extrapolation predicts the equilibrium concentration for He in the absence of complete mixing. Validation of the technique was carried out by comparing volumes calculated from the predicted equilibrium value with those obtained by whole-body plethysmography in 7 normal subjects and 12 patients with lung disease. In normal subjects equilibrium was usually attained within the 20 breaths and no extrapolation was required. In most of the patients, however, equilibrium was not reached and the use of the extrapolation technique increased the proportion of the lung volume measured by gas dilution from 0.82 +/- 0.16 (SD) to 0.95 +/- 0.12 of that measured by plethysmography.